IRIS: the unfortunate rainbow of HIV ----------------------------------------------------------------------------------------------------------------Ann Chahroudi and Guido Silvestri EMORY UNIVERSITY
In this issue of Blood, Mahnke and colleagues identify polyfunctional CD4 ϩ T-cell responses directed against specific opportunistic pathogens in HIV-infected patients who develop immune reconstitution inflammatory syndrome (IRIS) after initiation of antiretroviral therapy (ART). 1 This work provides a mechanistic advance to our understanding of IRIS pathogenesis.
H IV-associated IRIS is an adverse clinical manifestation that occurs in HIV-infected individuals treated successfully with ART and consists of a paradoxical deterioration of clinical status despite improved CD4 ϩ T-cell counts and immunologic conditions. 2, 3 Prior reports have characterized the key clinical features of IRIS, which typically occurs in the first few months of ART and appears to be characterized by a markedly proinflammatory response to a number of pathogens that commonly cause AIDS-associated opportunistic infections (eg, mycobacteria, CMV, cryptococci). 3 This inflammatory response is known as either "unmasking" or "paradoxical," depending on whether the provoking opportunistic infection is previously undiagnosed or whether a known infection worsens subsequent to adequate treatment, respectively. Patients with either form of IRIS can develop fever and a range of organ system pathologies, including pneumonitis, meningitis, uveitis, and lymphadenitis. 2, 3 Despite detailed clinical characterization, few groups have attempted to delineate a pathophysiologic link between the immune dysregulation induced by HIV infection and the development of an inflammatory response following the immunologic reconstitution observed after initiation of ART. In this study, Mahnke et al show that IRIS related to mycobacterial and fungal organisms is characterized by an expansion of highly differentiated, effector memory CD4 ϩ T cells that secrete IFN␥ and TNF␣ (and in some instances IL-2) when stimulated by antigen(s) from the underlying opportunistic pathogen. 1 Importantly, these expansions are not found in ART-treated HIV-infected individuals who do not develop IRIS. Interestingly, they found no difference in the level or phenotype of HIV-specific CD4 ϩ T-cell responses in patients who experience IRIS when measured before and after ART initiation as well as before-and after IRIS onset. In addition, they found that these HIVspecific responses were similar between patients who did or did not develop IRIS. Unfortunately, Mahnke et al could not find any distinguishing feature of either CD4 ϩ or CD8 ϩ T-cell responses at the time of ART initiation that appeared to predict the future development of IRIS, thus precluding the identification of a subset of high-risk HIVinfected patients who could benefit from targeted preventative strategies (as these emerge). Despite this limitation, these data are of interest because they further our understanding of IRIS pathogenesis by defining a common immunologic mechanism linking phenotypically and functionally similar CD4 ϩ T-cell responses to multiple pathogens with the clinical development of this syndrome.
The interaction between HIV and the host immune system is remarkably complex (see figure) and includes the following features: (1) depletion of CD4 ϩ T cells by both direct virus infection and bystander apoptosis, which is more pronounced at the level of memory cells located in the mucosal immune system, thus leading to a significant defect in T-helper function 4 ; (2) For personal use only. on April 29, 2017. by guest www.bloodjournal.org From fail to fully suppress virus replication 5 ; (3) development of functional T-cell exhaustion that is associated with increased expression of specific T-cell inhibitory molecules 6 ; (4) establishment of a state of chronic, generalized immune activation that predicts the progression to AIDS 4 ; and (5) ineffective T-cell regeneration with impaired function of the thymus and bone marrow and disruption of lymph node architecture. 4 The pathophysiologic role of CD4 ϩ T-cell responses is particularly ambiguous, as these responses may protect against both HIV and opportunistic pathogens and at the same time provide additional targets for virus infection. 4 As the inhibition of virus replication induced by ART leads to a significant reversion of the HIV-associated abnormalities described above and a major reduction in morbidity and mortality, the development of IRIS represents the paradoxical clinical complication of an overall better functioning immune system (see figure) . Conceivably, the immune system reconstitution induced by ART, with the accompanying rapid reactivation and expansion of pre-existing but previously depleted and/or exhausted CD4 ϩ T-cell clones specific for subclinical or formerly controlled infections may result in poorly regulated immune responses that, for reasons that we do not fully understand, take a marked proinflammatory, tissue-damaging flavor. In this context, the observation of vigorous, polyfunctional, and predominantly effectormemory CD4 ϩ T cells specific for certain opportunistic pathogens in IRIS patients may define a subset of immune cells responsible for this phenotype. 1 However, many questions regarding the immunopathogenesis of IRIS remain unanswered. ---------------------------------------------------------------------------------------------------------------- 
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In this issue of Blood, Powell and colleagues present the first human data after the infusion of a new recombinant factor VIII (FVIII) product that when fused with the Fc fragment of IgG1 results in significantly prolonged half-life in the circulation. 1 T he advent of safe and effective concentrates has meant that a person with hemophilia born today can expect an almost normal life expectancy and minimal morbidity. However, this depends on the early and lifelong use of prophylactic treatment with concentrate and the absence of an alloantibody to FVIII (inhibitor). Prophylaxis with FVIII is hindered by the inconvenience of frequent intravenous administration and cost. The half-life of FVIII is 8 to 12 hours so in hemophilia A prophylaxis is usually administered on alternate days or 3 times a week, which can be challenging especially in individuals with difficult venous access.
Although plasma-derived concentrates are safe and effective, recombinant products are preferred because of their perceived improved safety. March 2012 celebrates the 25th anniversary of the first infusion of recombinant FVIII into a human patient at the University of North Carolina at Chapel Hill. 2 Initially, first-generation recombinant concentrates were formulated with plasma-derived human albumin. The second-generation products no longer contained albumin and the thirdgeneration ones also eliminated human and animal proteins from the final preparation and the manufacturing process. Many manufacturers are now tackling the next step in development, to produce the fourth generation of recombinant FVIII products with a longer half-life. Among the techniques being employed to achieve this are pegylation, polysialylation, and coupling the FVIII to albumin or to the immunoglobulin Fc fragment.
Most serum proteins that are too large for renal filtration have a half-life of approximately 3 days. A notable exception, however, is immunoglobulin G (IgG), which has a halflife of 21 days in humans. This is achieved by binding of the IgG to the neonatal Fc receptor (FcRn) which, despite its name, is expressed throughout life in hepatocytes, the vascular endothelium, and many other tissues. IgG bound to the FcRn during pinocytosis and/or endocytosis is protected from degradation within the lysozomes because at low pH the IgG binds more avidly to the receptor. As the receptor is recirculated to the cell surface the IgG is released at the physiologically neutral pH of the circulation. This process has been
